Antioxidants modulate induction of programmed endothelial cell death (apoptosis) by endotoxin.
To evaluate the potential role of reactive oxygen metabolites as signals for endothelial cell apoptosis. A series of antioxidants were evaluated for their ability to block apoptosis in cultured porcine aortic endothelial cells in vitro. Scavenging of the hydroxyl radical with the membrane-permeable scavenger dimethyl sulfoxide or blocking its generation via the Fenton reaction by the chelation of iron with o-phenanthroline blocked apoptosis, whereas the cell membrane-impermeable scavengers superoxide dismutase and catalase did not block apoptosis. Inhibition of xanthine oxidase with enzyme-inhibitory levels of allopurinol also failed to block apoptosis, whereas high levels of allopurinol, which also scavenge the hydroxyl radical in vitro, conferred protection. In each case (dimethyl sulfoxide, o-phenanthroline, and high-dose allopurinol), hydroxyl radical ablation was only effective when administered before the priming step (lipopolysaccharide) and was ineffective when administered later, prior to the activation step (heat shock). These findings suggest a novel role for the hydroxyl radical as a nonlethal intracellular signal in endothelial cell apoptosis. Moreover, the results support a role for programmed cell death in the pathogenesis of multiple organ dysfunction syndrome and suggest novel strategies for prophylaxis and therapy of the most common cause of death in surgical intensive care units.